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ABSTRACT 

This document examines trends in employment, 
earnings, and education requirements among major sectors, industries, 
and four detailed industry groups (high tech, business services, 
health services, and eating and drinking establishments) in the 
United States. Trends shew that the service sector, particularly in 
business and health services, are important sources of new jobs in 
the U.S. economy. Because the service sector tends to employ more 
college graduates, its expansion will tend to raise the educational 
requirements of jobs in the future economy. Yet the service sector 
pays lower average wages than the goods-producing sector, which could 
alter the distribution of earnings. The paper's first section 
contains a rationale for examining the industrial sector and includes 
a description of the industrial structure of the economy. The second 
section examines differences in employment and educational 
requirements among industrial sectors and detailed groups. 
Differences in earnings among industries are the subject of the third 
section. The final section discusses the implications of the material 
presented earlier. A 15-item bibliography and seven tables conclude 
the document. (CML) 



* Reproductions supplied by EDRS are the best that can be made 

* from the original document. 



The Changing Industrial Structure of the U.S. Economy: 
Its Impact on Employment} Earnings, and the 
Educational Requirements of Jobs 



Russel 1 W. Rumberger 



ruly 1^86 



us OCPARTMCNTOFFOUCATION 

OHice ol Educattonal Rescaich arxJ jmProvement 

ECqfiTATIONAL RESOURCES INFORMATION 
CENTER (ERIC) 



document has been reproduced as 
received from the person or organnation 
originating it 

ReViSecj O Mmor changes have been made to improve 



reproduction quality 



Points of view or oPinionsslatedmthisdocu 
ment do not necessarily represent offiCtai 
OERl Position or policy 



Russell W. Rumberger is currently Acting Associate Professor of 
Educat ion , Stanford Uni vers i ty and will join the faculty of the 
Uni versi ty of Cal if ornia , Santa Barbara in the Fal* of 1986 . 

An earlier version of this paper was presented at the Annual 
Meeting of the American Educat ional Research Assoc i at ion, San 
Francisco, April 16-20, 1986. The research for this paper was 
supported by funds from the National Institute of Education to 
the Institute for Research an Educational Finance and Governance, 
Stanford University (Grant No. OB-NIE-G-SO-Oi 1 1 ) . The analyses 
and conclusions do not necessarily reflect the views or policies 
of this organization. I would like to thank Victor Fuchs and 
Myra Strober for their helpful comments, Clauiette Sprague for 
her secretarial assistance, and Roxana Carva-., o for her research 
assistance • 



BEST COPY AVAILABLE 



Abstrac t 



Changes in the structure of the U.S. economy have important 
consequences on the number and kinds of jobs available and on the 
distribution of earnings. This paper examines trends in 
emoloyment? =arninqs. and educational requirements among .T^ajor 
sectors, industries? and four detailed industry groups. 
Employment trends show thac nhe service sector in general and 
business and health services in particular are important sources 
of new jobs in the U.S. economy. The service sector tends to 
employ more college graduates, so irs expansion will tend zo 
raise the educational req' » ^ rements of jobs in the future economy. 
Yet the service sector also pays lower average wages than the 
goods-producing sector, which could alter the distribution of 
earnings . 



The industrial structure of the U.S. economy has undergone 
several major changes in the last one hundred years. A hundred 
years ago most workers were employed in the agricultural sector. 
With the growth of industrialization during the latter part of 
the last century, the bulk of the workforce became employed in 
the goods-producing sewtor of the economy? primarily in 
manufacturing industries. Finally, around 30 years ago? the 
service sector became the domin^ant sector of employment. 

In addition to these major sectorial shifts? there have been 
shifts in employment among more detailed industries. One grouD 
of industries that has received consider £.b le attention of late is 
that group that has oeen designated as "high-tech" industries. 
Although there is no precise definition of this industry group? 
it generally includes those industries involved in the design and 
production of new? technically sophisticated products? such as 
integrated circuits? computers? and advanced communication 
equipment. It is generally believed chat nigh-tech industries 
not only provide important new products and innovations for other 
industries* but also provide an important source of new jobs m 
the economy. 

One reason to examine changes in the industrial sector of 
the economy is that the kinds of jobs proviced in different 
sectors and industries can be quite different. In some cases? 
occupations can be unique to particular industries. All farmers? 
for example? are employed in the agricultural sector ? while? 
almost all firefighters are employed by the government. But more 



importc^nt than simply occupational differences, however? is that 
the distribution of jobs by skill or education level among 
industries can be quite different. Thus, shifts in employment 
among industries c^n alter the distribution jobs available in the 
economy that can, consequently, alter the education and training 
that workers will need to secure those jobs. 

One recent concern is that the growth of high-tech 
industries and the continuing shift toward service employmeni; 
will tend to increase the educational requirements of jobs. This 
would suggest that young people as well as adults increase their' 
levels of schooling in order to be eligible for such jobs. This 
notion can be found in several of the recent commission reports 
on education that have spurred current reform efforts (e.g., 
National Commission on Excellence in Education 1983; Task Force 
on Education for Economic Growth 1983). 

Another reason for examining changes in the industrial 
sector of the economy concerns earnings. Not only do industries 
differ in the kinds of jobs they provide, they also differ in tne 
compensation they orovide. In his classic studv of the service 
economy, Tuchs noted that the earnings in the service sector are 
generally lower tha\> in the manufacturing sector and lower than 
one might expect given the age, education, and demographic 
characteristics of the workers employed there (Fuchs 1968, 
Chapter 6). Even jobs of similar educational requirements can 
have quite different earnings levels. So again, shifts in 
employment among industries and sectors of the economy can have 



important implications for the earnings opportunities of 
individuals as well as the earnings distribution of jobs in the 
economy overall. 

Recently? there has been some concern that changes in the 
industrial structure is leading to a decrease in the number of 
middle-class or middle-income jobs, thereby creating a bi-polar 
distribution of earnings in the economy. This is said to be 
coming about from a decline in jobs in manufacturing industriesj 
where wages of jobs are generally above average? and a growth in 
jobs in the service industries, where wages are generally below 
average (Bluestone, Harrison, and Gorhan 198^). While such 
empiovment shifts do appear to be taking place, other analyses 
show lirtle change in the overall distribution of earnings in 
recent years (Lawrence 198^5 Rosenthal 1985). Nonetheless, it 
remains unclear whether future employment shifts will alter zhe 
distribution of earnings in the economy. 

The purpose of this paper is to examine the employment, 
education requirements, and earnings in the major sectors and 
industries of the U.S. economy as well as in a few, selected 
industry groups. The remainder of the paper is divided into four 
parts. The next section briefly describes the industrial 
structure of the economy. The following section examines 
differences in employment and educational requirements among 
industrial sectors and detailed groups. The third section 
examines earnings differences among industries. The final 
section discusses the implications of these findings. 
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The Industrial Structure of the U.S. Economy 
The U.Sr economy can be divided into three major sectors: 
agriculture, the industry or goods-producing sector, and the 
service sector. Each sector has been the dominant source of 
employment at some time in the nation's history. We are now in a 
period where the service sector is the dominant employer. In 
1984, about two-thirds of the work force was employed in the 
service sector, while 30 percent was emp'jyed in the inausoriai 
sector and 3 percent employed in agriculture (Tables 1 and 2), 

The industry and service sectors are actual ly aggregat i ons 
of a large number of detailed industries that can also be grouped 
into several major categories. In general? tne industry sector 
is concerned with the production of goods and the service sector 
with the production of services- But there is actually no clear 
lines of demarcation between the two sectors. A recent 
government analysis of sectorial employment aggregates major 
industry groups in one way (Kutscher ana Personick l?a6} . In the 
present analyriis I allocated major industry groups among the two 
sectors in a different manner, using the procedure eiuployeo by 
Fuchs (1968) in order to make comparisons between my anal/sis and 
his, which was performed on a similar set of data — the 1960 
Decenn i a 1 Census • 

The only difference between the two procedures is that the 
government study puts agriculture intc the goods-producing sector 
and allocates transportation, communication, and public utilities 
to the service sector. In contrast, Fuchs allocates agriculture 
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to a separate sector and includes transpor'^ation, communication? 
and public utilities to the industry sector. In the present 
study I included all government activities in the service sector, 
while Fuchs put government enterprises in the industry seccor ana 
other government activities (the majority) into the service 
sector . 

Thus, in the present analysis, the industry sector is 
composed of the following major indusT:ries: mining, 
construction, manufacturing, and transportation, communications, 
and public utilities. Each of these major industries is itself 
composed of a large number of detailed industries, with 
manufacturing ccmocsed of the largest numoer . The service sector 
is also composed of several major industries: wholesale and 
retail trade, finance, insurance, and real estate, services, and 
government. Again each of these major industries xs womposaa or 
a series of more detailed industries. Services, for example, can 
be further subdivided into business and repair services, personax 
services, entertainment services, health services, and other 
or of essi onal services . 

The categories and groups are a way to identify those 
industries that provide a similar kind of good or service. In 
other words, they can be used to identify similar industries. 
Yet a similarity in goods or services does not necessarily mean 
that the industries within any category or group are similar in 
other ways, such as the kinds or jobs they provide or ^'he 
educat ional at t a inmsnts of the wor kers they emp loy . Thus there 
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is always a danger in making generalizations about the needs or 
requirements of particular types of industries? especially at 
rather high levels of aggregation. The service sector, in 
particular, represents a very large group of major industries and 
detailed industries whose characteristics and requirements are 
quite different. 

In order to explore some those differences in more detail, I 
have identified four subgroups of industries to examine along 
with the major sectors and industries of the economy. The four 
detailed industry groups sre high-*:5Ch manufacturing and three 
service-producing groups: eating and drinking places, business 
services^ and health services. One reason for selecting these 
four groups is that together they have accounted for a major 
share of all new jobs added to the economy over the last two 
decades and chey are expected zo provide a similar snare of new 
jobs in the next decade. These four groups also will help to 
iilustrace differences in emoiovment, educational requirements ? 
and earnings between the goods-producing sector of the economy 
and the services-prooucing sector of the economv as well as 
differences within the services-producing sector itself. 

It should be pointed out, however, that there are also 
significant differences in employment and earnings opportunities 
wivhin these four groups. While the group identified as eating 
and drinking places actually represents a single, detailed 
industry, the other three groups are aggregat ions of detai led 
industries. High-tech manufacturing, for example, includes 
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drugs, petrcleum refining? computer equipment? and aircraft. 
Business services includes advertising? commercial research and 
development? personnel supply? and protective services. The 
complete list of detailed industries within each of the three 
groups is shown in Appendix Table A.l. 

In some case^;, there are marked differences in the 
oc rupat iona 1 structure and earnings among det ai led industr ies 
within the same group. In business services? for example? the 
proportion of managerial and professional occupatior»s among 
industries within the grouD ranges from 7 and 8 percent for 
building and protection services to ^2 percent and 59 percent for 
advertising and business management and consulting. The 
proportion of professional and managerial occupations for each of 
the detailed industries within each group is shown in Appendix 
Table A.i. In the remainder of the paper we wiii ignore cnese 
intra-group differences and instead focus on inter-group 
differences and differences among major industries ana sectors of 
the economy. 

Emp lovment and Educat i ona 1 Requirements 
Emp loyment growth over the last two decades ? from 1 959 to 
198^? has helped to increase the e^-np loyment base of the service 
sector. From 1959 to 198^f? the share of employment within the 
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service sector increased from 5^ to 67 percent? while the share 
in the industry seccor decreased from 38 to 30 percent (Table 2). 
Altogether? 85 percent of the employment growth took place in the 



service sector. 

Some major industries grew at particularly high rates over 
this period. The trades and services categories together 
accounted for more than 50 percent of all employment gro' th. The 
governmeTit accounted for another 18 percent of employment growth, 
more than the combined industry sector. 

The four detailed groups combined accounted for one-third of 
all employment growth -between 1959 and 1984. High-tech 
industries, contrary to what people might believe, employed the 
same prooortion of the workforce in 1959 as they did in 1984. 
The other three groups, in contrast, increased their employment 
snare suostant i al 1 y . nost notably, the snare of employment xn 
business services increased from 1 percent of the workforce in 
1959 to 6 percent in 1984. Almost 3 out of every 10 new jobs 
adaed to the economy m tnis period found was m ousmess 
services, health services, or eating and drinking establishments. 
irJha^; is particularly remarKaoie is chat eating and arinking 
establishments represents a single, detailed industry, while the 
other groups are composed of as many as 20 detailed industries. 

Recent employment projections for the period from 1984 to 
1995 suggest patterns of employment growth similar to those of 
the recent past. About 8S percent of future employment growth is 
expected to occur in the service sector. The biggest :hange is 
for government emp loyment , which is expected to account for only 
7 percent of new jobs, compared to 18 percent in the earlier 
per iod • 
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The four detailed industries are expected to account for 
almost the same proportion of new jobs in the future as they did 
in the past? about one in three. Business services is expected 
to account for a larger share and eating and drinking 
establishments a somewhat smaller share. High-tech industries 
are expected to provide a somewhat le -ger share of new jobs? but 
their total employment share is not expected to increase. In 
fact, more new jobs are expected in earing and arinking 
establishments over this period than in high-tech industries. 
This finding, too, orobably runs counter to a common perception 
that high-tech industries will be an important source of new jobs 
in the future U.S. economy. 

Besides differences in the number of jobs p^cvided by 
different sectors and industries in the economy, there are 
differences in che kinas of jods provided. Two types of 
occupational categories can be used to illustrate these 
differences. Professional and managerial joos represents one 
category. As in the case of industrial categories, this category 
is composed of a large number and wide range of detailed 
occupations, ranging from doctors and lawyers to low-level 
managers. The category is based on the classification scheme 
used in the 1980 Decennial Census (U.S. Bureau of the Census 
1983). In general, however, thi£> category contains the most 
prestigious and highest paying jobs in the economy. Jobs in this 
category also employ about 2 out of every 3 recent college 
graduates (Rumberger 1984, Table 4). 
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HDother occupational category is composed of high-tech 
occupationsi defined by tht U.S. Bureau of Labor Statistics as 
those occupations requiring a an in-depth knowledge of science, 
mathematics, and engineering (Richie, Hecker, and Burgan 1983, p. 
54). For the most part, t se are professional level occupations 
in science , mathemat ics , and eng ineer ing requir ing at least 4- 
year college degrees, although they also include computer 
programmers, and enginfc*?ring and science technicians who require 
no more than a high school diploma or a 2— year college degree. 

The proportion of jobs in these two occupation groups varies 
widely across sectors, mc )r industries, and the four detailed 
industry groups. For the economy as a whole, 23 percent of all 
occupations fall into the professional and managerial category 
(Table 3). In the industry sector t*"' ^ proportion is only 14 
percent, while m the service sector the pre ortion is £9 
percent. The highest proportion in any major industry group is 
found in government, where 2 out of every 5 workers are employed 
in professional and managerial occupations. Among the four 
detailed groups, business and health services have a much higher 
proportion of professional and manager '.al jobs — about one in 
three — than either high-tech or eating and drinking 
establ ishments . 

Hioh-tech occupations represent only about 4 percent of all 
jobs in the economy as a whole T(ie industry sector overall has 
about twice the proportion of high-tech occupations than the 
service sector. High-tech manu"^ac tur ing has the greatest 
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concentration of high-tech occupationsj but even tnere only 15 
percent of the jobs are in this group. Many of the remainaer are 
in relatively low-paying production occupations (Rumberger and 
Levin 1985, p. 411). The next highest concentrations of high- 
tech occupations are found in mining (13 percent) and business 
services (10 percent). 

Another way to compare industries is by the educational 
^attainments of the workers they employ. Higher education levels 
are generally associated with higher quality workers and higher 
quality jobs. Thus the educational attainments of workers in 
current jobs can suggest the educational requirements of future 
jobs . 

In 1980 more than half of American workers had completed a 
high school degree or less> EG percent had completed some: college 
( 1 to 3 years)? and another 19 percent had completed 4 or more 
years of college. As a whole, workers in the service sector have 
higher levels of education than workers in the industry sector. 
Therefore the continued grow of the service sector will have a 
tendency to raise the educat iona 1 requirements of work in the 
U.S. economy independently of any upgrading of requirements that 
might take place within occupations. 

However, the educational requirements of future jobs due 
such compositional shifts may be less than expected based on 
these gross differences because educational attainments vary 
widely among industries within the service sector . For example, 
in government , 37 percent of the workers have comp leted 4 or more 






years of college* while in wholesale and retail trade, only 10 
percent have completed 4 or more years of college. Since the 
government is expected to contribute only 7 percent of all new 
jobs over the next decade? while the trade industries are 
expected to provide 54 percent (Table S) ? these shifts by 
themselves will have a tendency to reduce not raise educational 
requirements of jobs in the economy. 

□f course the growth of the service industries? which are 
expected to pr ovi ae 44 percent of the new jobs between 1984 and 
1995? will help to raise the educational requirements of work 
since these industries have a high concentration of jobs for 
college graduates. For the economy as a whole? ho^>',everj a recent 
analysis suggests that the educational requirements of future 
jobs over the next decade be will about the same as the 
educational attainments of current jobs (Levin and Rumberger 
1986, Table 1) . 

There is also a good deal of variation in the educational 
attainments of workers among the four detailed industry groups. 
The proportion of college graduates ranges from 5 percent in 
eating and drinking establishments to 57 percent in business 
services. In high-tech manufacturing? 18 percent of the workK'?rs 
have 4 or more years of college? which is lower than for the 
service sector as a whole. Thus not only will high-tech 
industries provide a relatively small proportion of new jobs in 
the economy over the next decade (6 percent) ? they also tend to 
employ less-educated workers than the service sector generally. 

IS 




Earnings 



The various sectors and industries in the U.S. economy 
differ in the earnings opportunities they provide as well as the 
number and kinds of jobs. Some of these differences in earnings 
are due to differences in occupations, which vary widely in the 
remuneration they provide. But there are also other factors that 
contribute to earnings differences. For instance, it is well- 
known that unionized industries tend to pay higher salaries than 
industries that are not unionized (Freeman and Medoff 1985) • And 
of course the educational attainments of workers and other, 
individual characteristics also contribute to observed earnings 
d if f erences . 

In order to compar earnings across industries and the role 
that education and other individual factors play in determining 
earnings, a simple model was used to estimate earnings: 



where w represents hourly earnings, 3 represents a vector of 
dummy variables for schooling categories, A represents a vector 
of dummy variables for age categories, R represents a vector of 
dummy variables for racial and ethnic categories, and f 
represents a dummy variable for female. 

The model was estimated on a random 10 percent sample of 
persons from the 1980 1/1000 Public Use Sample. The sample was 
restricted to persons who were in the labor force in 1980 and 
reported positive values for annual earnings, weeks worked, and 
usual hours worked in 1979. This yielded a sample size of 9,784 



In w = a + BiS + BaA + B3R + b^f , 



( 1 ) 
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persons. Hourly earnings were estimated by dividing annual 
earnings in 1979 by total annual hours (weeks worked times usual 
hours worked ) • 

In order to reveal differences in the payoff to school ing? 
the model was estimated separately for workers within each of the 
three sectors, the eight major industries? and the four detailed 
industry groups. The estimated coefficients for the schooling 
variables appear in Table ^. Since schooling was divided into a 
series of dummy variables? each schooling coefficient shows the 
payoff to that level of schooling relative to other workers with 
12 years of schooling within the same sector or industry. 

For the overall sample, T:he model reveals the usual 
relationship between years of schooling and hourly earnings. 
Workers with more schooling receive significantly higher hourly 
earnings than workers with less schooling. Workers with four 
years of college? for example, receive about 30 percent higher 
earnings than high school graduates. Workers with only a graae 
school education have hourly earnings that are almost 25 percent 
less 'jhan high school graduates. 

The results also reveal substantial differences in the 
relative returns to schooling across sectors and industries. 
While the relative payoff to four years of college is similar 
between the industry and service sectors (around 30 percent), the 
relative payoff to graduate education is much higher in the 
serv ice sector than in the industry sec tor ( ^9 percent versus 31 
percent). Larger variations in the relative returns to 
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schcalxiig, however, are found among major industries and detailed 
industry groups. 

In some industr ies , workers with h igher level s of schooling 
do not earn significantly higher wages than persons with less 
schooling. This is largely the case in mining, construction? 
eating and drinking establishments, and business services. The 
lack of any payoff to additional schooling could result from the 
kinds of jobs found in those indusrr les , joDs where aad i t lonai 
schooling is not needed and therefore not rewarded. Business 
services, for example, is composed of a wide variety of detailed 
industries that provide a wide range of jobs, from jsnitors and 
private service workers zo computer specialists and managers. In 
some of these jobs, there may be a payoff to additional 
schooling, while in others there may not. 

Even in industries where tnere is a significant payoff co 
additional schooling, the relative payoff varies widc-ly. The 
relative payoff zo four years of college varies from c5 percent 
in the services industries to ^0 percent in wholesale and retail 
trade. In the four detailed industries, the relative payoff to 
four /ears of college is around 30 percent in high^-tech 
manufacturing and health services and insignificant in eating and 
drinking establishments and business services. 

Additional comparisons of earnings differences across 
sectors and industries can also be made using expected earnings. 
Expected earnings were computed for each sector and industry by 
multiplying the estimated coefficient for each variable from the 
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entire sample by the mean value of that variable for workers 
employed within each industry. More specif ical ly? expected 

earnings was estimated by the equation: 

A A ^ A A A 

In wi = a + BiSi + SsAx + BaRi + b^fi, (2) 

where Si , Ai ? Ri , and f i represent the mean values for these 

variables for industry i. 

Several ratios were then constructed using actual and 
expected earnings for each sector and industry group. The first 
ratio compared actual hourly earnings in each category with mean 
hourly earnings for all industries. This comparison reveals 
relative differences in actual hourly earnings across sectors and 
industries. A second ratio comparea expected hourly earnings in 
each category with expected hourly earnings for all industries. 
This comparison reveals earnings difference's across sectors and 
industries due to differences in educational attainments ana 
other individual characteristics, assuming that these 
characteristics were rewarded similarly in all industries ana 
sectors. The third ratio compared actual earnings with expected 
earnings w ithin each cateqorv. This comparison reveals 
differences due to the differential returns to individual 
characteristics as well as other factors not accounted for in the 
model? such as the extent of unionization. 

This technique was used by Fuchs (1968) in his classic study 
of the service economy to identify differences between the 
service and industry sectors of the economy . His estimates were 
based on the 1960 1/1000 Public Use Sample, whereas the present 
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estimates were based on the 19S0 1/1000 Public Use Sample- Thus 
it is instructive to compare the estimates from the two studies 
to see what changes have taken place over the last SO years* One 
problem in making these comparisons, however? is that I put all 
government workers in a separate category, while Fuch's only 
separated government workers in public administration and the 
postal service, but left the remainder in other industries. 
Therefore the categories are not strictly comparaoie. 

Actual and expected earnings for the economy as a whole as 
well as for sectors^ major industries, and the four detailed 
industry groups are shown in Table 5. Comparisons of actual and 
exoected earnings across industries reveal a numoer of 
differences between the industry and service sectors. First, 
actual hourly earnings in the industry sector were about 12 
percent higher than in tne service sector in 1979. Reiarive 
differences in expected earnings are 6 percent, which suggests 
that education and other individual characteristics account for 
half of the observed difference in earnings between the two 
sectors. Yet actual earnings in' the industry sector were still 5 
percent higher tha^ expected in 1979 given the age, education 
levels, race, and sex of the workers in that sector, whereas 
actual earnings in the service sector were 1 percent less than 
expected . 

In contrast, Fuchs found about the same relative 
differential (13-14 percent) in actual hourly earnings for 1959 
between the two sectors, but could not account for any of the 



difference due to differences in education and other individual 
characteristics (Fuchs 1968, Table 46). Thus Fuchs found that 
actual earnings in the industry sector were about 8 percent 
higher than expected earnings? while actual earnings in the 
service sector were about 8 percent lower than expected earnings 
(Fuchs 1968, Table 46). Comparisons between these two sets of 
findings suggest, therefore, that the relative advantage of 
working in the industry sector compared to the service sector has 
been reduced over the last SO years by more than half, although 
some advantage still remains. 

Relative comparisons of expected earnings across sectors and 
industry groups suggests that some of the observed differences in 
actual earnings are expected due to differences in the education, 
age, race> and sex of the workers in each category. That is, 
some of the observed disparities in hourly earnings across 
industries are expected given the differences in the 
characteristics of the workers employed. Yet even accounting for 
these differences, some sectors of the economy pay higher wages 
than other sectors. The' aqr icul tur al sector and qovernnent pay 
the lowest wages relative to other sectors and industry groups 
given the characteristics of workers employed there, whereas 
construction, eating and drinking establishments, and health 
services pay the most. 

In contrast, Fuchs found that the ratios of actual to 
expected hourly earnings were lowest in retail trade, personal 
service.-^*, and government (postal service and public 
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administration). The highest ratios were in mining? 
construction? and finance? insurance? and real estate (Fuchs 
1968? Table ^6). Comparisons between these two sets of estimates 
suggest that? in some cases? the relative advantages of workers 
in some industries have not changed over time (e.g.? government)? 
whereas the relative advantages of other workers have changed 
( e .g • > mining ) . 

A final finalysis estimated actual and expected earnings 
separately for males and females. The results appear in Table 6. 
These estimates reveal that both men and women receive different 
hourly earnings in different sectors and industries of the U.S. 
economy? even controlling for differences in education? age? and 
race/ethnicity. Vet the relative advantages for men and women 
across industries differ. 

Both men and women earn more the..") expected m the indust:ry 
sector compared to the service sector? although the difference 
between the two sectors i?> higner for men (7 percent > than for 
women <S percent). Vet women do much better than expected in the 
agricultural sector (59) percent? while men do significantly 
worse than expected (11 percent). 

Comparative advantages for males and females also differ 
across industry groups. Males have their highest ratios of 
actual to expected earnings m construction? eating and drinking 
establishments? and health services. They have the lowest ratios 
in agriculture and government. Females have their highest ratios 
of actual to expected earnings in transportation? communications? 
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and public utilities* and in business services. Their lowest 
ratios are in wholesale and retail trade, and in eating and 
drinking establishments. The biggest contrasts between men and 
women in relative earnings are found in agriculture? eating and 
drinking establishments, health services, and government. 

Fuchs also found large disparities in relative earnings 
between men and women in government and business and repair 
services (Fuchs 196S, Table ^6). These findings suggest thac the 
industry sector as a whole is more uniform in the wages paid to 
men and women (perhaps because of unionization), but that the 
service sector is not. In particular, the government has 
remained a relatively attractive place to work for women (in 
terms of wages) over last 20 years and a relatively unattractive 
place for men (Freeman 1985). It has been suggested that one 
function of the government sector, in fact, has been to proviae 
Che employment and earnings opportunities for women (and 
minorities^ that they have not been adle to find in the private 
sector (Carnoy, Shearer, and Rumberger 1983, Chapter 6). 



Summary and Cone lusi ons 
The purpose of this paper was to illustrate that there are 
substantial differences in employment opportunities, educational 
requirements, and earnings among different industrial segments of 
the U.S. economy. These differences were examined across 
sectors, major industries, and four detailed industry groups. 
The fact that such differences exist suggests that shifts in 
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employment opportunities across sectors and industries can have 
profound impacts on the overall composition of jobs, future 
educational requirements, and income distribution. 

For example, the service sector has generated a major share 
of new jobs over the last two decades and is expected to generate 
the major share of new jobs in the next decade. Moreover, the 
educational attainments of workers in the service sector are 
generally higher than in the industry and agricultural sectors. 
Yet there is also substantial variation in the educational 
requirements of jobs within the service sector. So to some 
extent the growth of those industries with the highest 
educational requirefosnts , such as health services, will be 
buttressed by the growth of industries with lower educational 
requirements, such as eating and drinking establishments. 

Earnings are generally lower in the service sector chan in 
the industry sector. So the continued expansion of the service 
sector will probably act to reduce the average earnings of 
workers. Both males and females receive a relative advantage 
working in the industry sector in that their earnings are higher 
than expected given their level of schooling, age, and racial 
composition. However, at a more detailed level, males have a 
comparative advantage working in eating and drinking 
establishments and in health services, while females have a 
comparative advantage working in agriculture, in transportation, 
communications, and public utilities^ and in business services. 

These differences illustrate that the industrial structure 
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of the U.S. economy has and will continue to have an important 
impact on employment opportunities and earnings of workers. 
These differences will contribute to the overall welfare of 
workers in the future economy as well as the relative welfare 
among different social groups. 
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Table 1 



Actual and Projected Employment by Sector anc! Industry Group, 

1959, 1984, 1995 

(thousands of persons) 



Employment 
Emp loyment Growth 





1959 


1984 


1995 


1959-84 


1984-95 


All industries 


67,784 


106,841 


122,760 


39,057 


15,919 


I. Agriculture 


5,583 


3,293 


3,059 


-2,290 


-234 


II. Industry 


25,797 


31 ,850 


34,695 


6,053 


2,845 


Mining 




651 


631 


-37 


-20 


Construction 


3,910 


5,920 


6,636 


2,010 


716 


Manufacturing 


17,018 


19,779 


21,124 


2,761 


1,345 


(1) High-fcBcn^ 


3,712 


5,. ^34 


6,417 


t ,722 


983 


Transportation, 


4,255 


5,500 


6,304 


1,245 


804 


communications, 












and public utilities 












III. Service 


36,-^05 


71,o98 


95,006 


35,a?3 


13,308 


Wholesale and rrtail 


13,492 


24,290 


28,272 


10,798 


3,982 


trade 












(2) Eating anj drinking 


2,v j2 


5,733 


6,936 


3,731 


1:^203 


establishments 












Finance, insurance, and 


2,959 


6,296 


1,291 


3,337 


1,101 


real estate 












Services 


11,371 


25,128 


32,:93 


13,257 


7,065 


(3) Business services 


953 


4,825 


7,512 


3,372 


2,637 


ih) Health services 


1,930 


6,472 


8,232 


4,542 


1,760 


Government 


8,083 


14,499 


15,582 


7,390 


1,083 


^High-tech industries defined 


as those 


industries with 


3 ratio 


of RStD 



expenditures to net sales at least twice the average for all industries, as 
determined by the BLS. BLS designations of SIC industries translated to BLS 
industries. See Richie, Richard W.; Daniel E. Hecker; and John U. Burgan, 
**High Technology Today anc! Tomorrow: A Small Slice of the Employment Pie." 
Monthly I ^bor Review , Vol. 10^, (November 1983), pp. 50-58. 

Source: Valerie A. Dersonick , "A Second LooK at Industry Outpout and 
Employment Trends Through 1995." Monthly Labor Review i Vol. 108, (November 
1985), Tables 1 and 7. 



Table S 

Actual and Projected Employment by Sector and Industry Group, 

1959, 198^, 1995 

(percent distribution) 



Employment 
Employment Growth 
1959 198^ 1995 1959-8^ 198^-95 



All inaustries 


100 


100 


100 


100 


100 


I. Agriculture 


8 


3 


3 


— 


— 


II. Industry 


as 


30 


28 


15 


18 


Mining 


1 


1 


1 


— 


— 


Construction 


6 


6 


5 


5 




Manuf ac tur i ng 


25 


18 


17 


7 


9 


(1) Hign-tecn^ 


<5 


5 


5 


I* 


■a 


Transportation* 


6 


5 


S 


3 


5 


communications! 












and public utilities 












ill. Service 




67 


o9 


35 


32 


Wholesale and retail 


SO 


23 


23 


26 




trade 












\Z) Eating and drinKing 




5 


b 


9 




establ ishments 












Fi nance > insurance > and 




6 


6 


8 


7 


real estate 












Services 


18 


2^ 


27 


32 


^4 


(3) Business services 


1 


6 


6 


7 


17 


Health services 


3 


6 


7 


11 


11 


Government 


IS 


1^ 


13 


18 


7 



^High-tech industries defined as those industries with a ratio of R&D 
expenditures to net sales at least twice the average for all industries, as 
determined by the BLS. BLS designations of SIC industries translated to BLS 
industries. See Richie, Richard W. ; Daniel E. Hecker; and John U. Burgan, 
"High Technology Today and Tomorrow: A Small Slice of the Employment Pie." 
Monthly Labor Review , Vol. 106, (November 1983), pp. 50-58. 

Source: Valerie A. Dersonick, "A Second LooK at Industry Outpout and 
Employment Trends Through 1995." Monthly Labor Review , Vol. 108, (November 
1985), Tables 1 and 7. 
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Table 3 



Occupational Employment and Educational Attainments 
of Workers by Sector and Industry Groups 1980 



Percent in Percent in Educational Attainments 

Professional/ High- (years of schooling) 

Managerial Tech^ (percent distribution) 

Occupations Occupations 0-11 12 13-15 i6f 



All 


industries 


23 


4 


^ • 


27 


20 


i? 


I. 


Agriculture 


6 


1 


^3 




11 


12 


II. 


Industry 


1^ 


6 


30 




17 


11 




Mining 


1^ 


13 


31 


37 


18 


14 




Construction 


9 


3 


33 


'tO 


18 


9 




Manufacturing 


15 


6 


31 


h2 


16 


il 




s i J niyn^ecn 


31 


! tS, 
L w 


'id 


1 


' Q 






Transportation J 


16 




20 




23 


11 




communications? 
















and public utilities 














III. 


Service 


29 


3 


20 


35 


21 






Wholesale and retail 




1 


31 


'tO 


19 


10 




trade 
















(2) Eating and drinking 


« 

i 1 




36 


33 


16 






establishments 
















Finance? insurance? and 


22 


1 


8 


39 


26 


27 




real estate 
















Services 


36 




19 


31 




27 




<3) Business services 


33 


10 


16 


33 


2^ 


57 




(^) Health services 


35 


1 


16 


31 


28 


25 




Government 




4 


14 


31 


18 


37 



^High-tech industries defined as those industries with a ratio of R&D 
expenditures to net sales at least twice the average for all industries? as 
determined by the BLS. BLS designations of SIC industries translated to BLS 
industries. High-tech occupations defined as those that require an in-depth 
knowledge of scienc**? mathematics? and engineering? such as engineers and 
computer specialists. See Richie? Richard W.; Daniel E. Hecker; and John U. 
Burgan? "High Technology Today and Tomorrow: A Small Slice of the Employment 
Pie." Monthly Labor Review ? Vol. 106? (November 1983)? pp. 50-58. 

Source: Calculated from the 1980 1/1000 Public US'? Sample? U.S. Bureau of the 
Census (N=96^2). 
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Table h 



Estimated Effects of Schooling on Log Hourly Earnings 
by Sector and Industry Group, 1969 



Industry (N) Years of Schooling 







0-8 


9-11 


12 


13-15 


16 


17+ 




All 


industries (978^) 


-.23» 


-.12* 




.09* 


.29* 


.^1* 


.20 


T 

1 • 


Agriculture (2^6) 


-.11 


-.06 




.19 


.^1 


.51* 


.07 


II . 


Industry (3^85) 


-.2^» 


-.11* 




.0^ 


.30* 


.31* 


.21 




Mining (107) 


-.07 


-.05 


— 


.05 


.07 


.51 


.16 




Construe t ion ( 562 ) 




-.08 




.05 


.36* 


.28 


.10 




Manufou curing (2197) 


-.28» 


-. 1 1* 


— 


.0^ 


.30* 


.28 


.2^ 




(1) High-tech^ (538) 


-.15 


-.18* 


~— 


.06 


.31* 


.39* 


.30 




Transportation, 


-.26-* 


-.08 


"* 


.03 


.26* 


.46* 


.19 




communications » 


















& pub. util. (619) 
















III. 


Service (6053) 


-.26* 


-.16* 




.U* 


.3^* 




.20 




Wholesale ano retail 


-.59* 


-.13* 




. iO* 


.-^0* 


.^5* 


.:3 




trade (1952) 


















(2) Eating & drinking 


-.28 


-.03 




.28* 


.^3 


.58 


.13 




establishments (389) 


















F i nance > i nsur anc e > 


-.01 


.06 




.16* 


.32* 


.'^^* 


.22 




\ real estate \'566) 


















Services (1899) 




-.23* 




.U* 


.25* 


.^3* 


.15 




(3) Bus. ser. (266) 


-.37 


-.27 




.13 


.23 


.29 


.22 




(^) Health ser. ^583) 


-.22 


-.22* 




.22* 


.30* 


. 65* 


.21 




Government; \ 1636 ) 




-.ic* 




.1^* 


.33* 


.52* 


.36 



**Signif leant at the .05 level. 



^High-tech industries defined at those industries with a ratio of RiD 
expenditures to net sales at least twice the average for all industries, as 
determined by the BLS. BLS designations of SIC industries translated to BLS 
industries. See Richie, Richard W.; Daniel E. Hecker; and John U. Burgan, 
"High Technology Today and Tomorrow: A Small Slice of the Employment Pie." 
Monthly Labor Rev lew » Vol. 106, (November 1983), pp. 50-58. 

Note: Regression equations contain control variables for age group, gender, 
and race/ethnicity group. See text for a detailed explanation. 

Source: Calculated from the 1980 1/1000 Public Use Sample, U.S. Bureau of the 
Census (N=:96^a). 
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Table 5 



Actual and Expected Hourly Earnings 
by Sector and Industry Group > 1979 



Actual Actual/ Expected/ Actual / 

Actual Expected Expected 
(All) (All) 



All 


industries 


7.46 


1.00 


1.00 


1 .00 


I. 


Agriculture 


6.39 


.86 


.97 


.88 


II. 


Industry 


8.07 


1.08 


1.03 


1 .05 




Mining 


8.60 


1.15 


1.12 


1 .03 




Construction 


9.02 


1.21 


1.07 


1 .13 




Manufacturing 


7.52 


1 .01 


1 .00 


1 .01 




<1) High-tech^ 


8.18 


1.10 


1.07 


1 .03 




Transoortation^ 




1.21. 


1.09 


1.11 




communications 9 












and public utilities 










III. 


Service 


7.15 


.96 


.97 


.99 


/ 


vlhoiesaie and retail 


:3 . S.3 


.39 


.37 


1 . 03 




trade 












(2) Eating and drinking 6.40 


.86 


.75 


1 .15 




estaolishments 












F\ nance ? Insurance^ and 


9.03 


1.08 


1.02 


\ .06 




real estate 












Services 


6.94 


.93 


.95 


.98 




<3) Business services 


8.32 


1.12 


1.03 


1 .09 




Kk) Health services 


7.33 


.98 


.88 


i .11 




Government 


7.72 


1.03 


1.07 


.96 



^High-tech industries defined at those industries with a ratio of R&D 
expenditures to net sales at least twice the average for all industries^ as 
determined by the BLS. BLS designations of SIC industries translated to BLS 
industries. See Richie> Richard W.; Daniel E. Hecker; and John U, Burganj 
"High Technology Today and Tomorrow: A Small Slice of the Employment Pie." 
Monthly Labor Review ? Vo 1 • 1 06 j ( November 1 983 ) j pp . 50-58 . 

Note: Expected earnings calculated by multiplying the estimated regression 
coefficient for every independent variable calculated from the entire sample 
times the mean value for that variable in each industry category. 

Source: Calculate© from the 1980 1/1000 Public Use Sample, U*S. Bureau of the 
Census (N=9784). 



Table 6 



Actual and Expected Hourly Earnings 
for Males and ^smalss by Sector and Industry Qrouo. 

1979 



Males 

Act. Act./ Act./ ExD./ 

Act. Exp. Exp. 

(All) (All) 



Females 
Act. Act./ Act./ Exp./ 
Act. Exp. Exp. 

(All) (All) 



industries 


B.m 


1 


.00 


1 00 


1.00 


5.20 


1.00 


1.00 


1 .00 


Agriculture 


b.3b 




.75 


.Bk 


.89 


6.55 


1.26 


.98 


1 .29 


Industry 


9.07 


1 


.07 


.98 


1.09 


5.33 


1.03 


.95 


1 .08 


Mining 


8.83 


1 


.0^ 


.95 


1.09 


6.3^ 


1.22 


1.15 


1 .06 


Construction 


9.29 


1 


. 10 


.92 


1.20 


6.08 


1. 17 


1.02 


1 .15 


ilanufac curing 


3.75 


1 


. J3 


.?5 


1 . 08 


3 . 03 


. 97 


. "^3 


1 - > 


<1) high-tech^ 


9.75 


1 


. 15 


1.07 


1.07 


5.32 


1.02 


.97 


1 .05 


Transportation J 


9.86 


1 


. 16 


1.0^ 


1.12 


6.^9 


1.25 


1.01 


1 .2'* 


communications! 






































Service 


8.35 


1 


.0^ 


1 . Oc 


i .02 


5.57 


i.07 


i.Ol 


: .06 


Wholesale and retail 


8.2^ 




.97 


.89 


1.09 


^.70 


.90 


.91 


.99 


trade 




















v2) Eating and drinking 


















establishments 


9.22 


1 


.09 


.73 


1.^9 


^.35 


.83 


.85 


.98 


Finance, insurance. 




















and real estate 


11.16 


1 


.32 


1.17 


1.13 


5.55 


1.07 


1.02 


1.05 


Services 


9.01 


I 


.06 


1.05 


1.01 


5.^8 


1.05 


i.oa 


1 .03 


<3) Business services 


9.61 


1 


.13 


1.0^ 


1.09 


6.66 


1.28 


1.02 


1.25 


Health services 


12.83 


1 


.51 


1.1^ 


1.32 


5.91 


1.1^ 


1.03 


1.11 


Government 


8.78 


1 


.0^ 


1.11 


.9^ 


6.65 


1.28 


1.12 


l.l'f 



^High-tech industries defined at those industries with a ratio of R&D 
expenditures to net sales at least twice the average for all industries? as 
determined by the BLS. BLS designations of SIC industries translated to BLS 
industries. See Richie? Richard W.; Daniel E. Hecker; and John U. Burgan? 
"High Technology Today and Tomorrow: A Small Slice of the Employment Pie." 
Monthly Labor Review ? Vol. 106? (November 1983)? pp. 50-58. 

Note: Expected earnings calculated by multiplying the estimated regression 
coefficient for every independent variable calculated from the entire sample 
times the mean value for that variable in each industry category. 
Source: Calculated from the 1980 1/1000 Public Use Sample? U.S. Bureau of the 
Census (N=^978^) . 



Appendix Table A.l 



Total Employment and Percent Professional & Managerial 
Occupations by Detailed Industries within High-Tech 
ano Selected Service industries, 1980 



Percent in 
Employment Professional/ 
( thousands) Managerial 

Occupations 



High— tech manufacturing^ 




c3 


Plastics 


23^ 


15 


Drug 


20^ 


25 


Soaps & cosmetics 


135 


21 


Paints, varnishes, and related prods. 


76 


20 


Agricultural chemicals 


hB 


21 


Industrial and mis. chemicals 


555 


22 


Petroleum refining 


183 


22 


Ordinance 


85 


16 


Engines & turbines 


137 


15 


Office & accounting machine^i 


100 


2^ 


Electronic computing eouioment 


^29 


3^ 


Radio, TV, camera equipment 


591 


13 


Electronic machinery 


1,257 


18 


Aircraft & parts 


625 


24 


Guided missies 


201 


46 


Scientific i controlling instruments 


535 


53 


Optical Si health service suoolies 


255 


18 


Photography equipment & supplies 


1^2 


23 



34 



Appendix Table A.l (Continued) 



Total Employment and Percent Professional & Managerial 
Occupations by Detailed Industries within High-Tech 
and Selected Service Industries, 1980 



Employment 
i thousands) 



Percent in 
Professional/ 
ilanager lal 
Occupations 



cdTing o □rinKing piacss 


^, 181 


14 


Business services 


2,725 


31 


Advertising 


208 


42 


Building services 


336 


7 


Commercial R&D 


237 


41 


Personnel supply 


2^9 


39 


Business man. 1 CDnsulcinq services 


327 




Computer & data processing 


36 1 


33 


Detective & protective 


2^1 


8 


Business services^ n.e.c. 


756 


58 


Health services 


7,250 


35 


Offices of physicians 


736 


47 


Offices of dentists 


397 


34 


Chiropractors 


36 


56 


Qotometr ists 


^8 


48 


Health practitioners, n.e.c. 


5^ 


63 


Hospi tals 


^,^♦25 


36 


Nursing facilities 


1,08^ 


19 


Health services, n.e.c. 


471 


38 



^High-tech industries defined at those industries with a ratio of R&D 
expenditures to net sales at least twice the average for all industries, as 
determined by the BLS. BLS designations of SSCCCiiddattieestrimifhatadedotBLBLS 
industries. See Richie, Richard W.; Daniel E. Hecker; and John U. Burgan, 
"High Technology Today and Tomorrow: A Small Slice of the E.tployment Pie." 
Monthly Labor Review , Vol. 106, (November 1983), pp. 50-58. 

Source: U.S. Bureau of the Census, 1980 Census of the Population, Vol. 5: 
Occupation by Industry (Washington, DC: Government Printinc Office, 198^), 
Table ^. 



